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IMPORTANCE Prognostication in advanced dementia is challenging but may influence care.
OBJECTIVES To determine the accuracy of proxies’ prognostic estimates for nursing home
residents with advanced dementia, identify factors associated with those estimates, and
examine the association between their estimates and use of burdensome interventions.
DESIGN, SETTING, AND PARTICIPANTS Data were combined from 2 studies that prospectively
followed 764 residents with advanced dementia and their proxies in Boston-area nursing
homes for 12 months: (1) the Study of Pathogen Resistance and Exposure to Antimicrobials in
Dementia, conducted from September 2009 to November 2012 (362 resident/proxy dyads;
35 facilities); and (2) the Educational Video to Improve nursing home Care in End-Stage
Dementia, conducted fromMarch 2013 to July 2017 (402 resident/proxy dyads; 62 facilities).
Proxies were the residents’ formally or informally designatedmedical decisionmakers.
MAIN OUTCOMES ANDMEASURES During quarterly telephone interviews, proxies stated
whether they believed the resident would live less than 1 month, 1 to 6months, 7 to 12
months, or more than 12 months. Prognostic estimates were compared with resident
survival. Resident and proxy characteristics associated with proxy prognostic estimates
were determined. The association between prognostic estimates and whether residents
experienced any of the following was determined: hospital transfers, parenteral therapy,
tube feeding, venipunctures, and bladder catheterizations.
RESULTS The residents’ mean (SD) age was 86.6 (7.3) years; 631 (82.6%) were women and
133 (17.4%) weremen. Of the 764 residents, 310 (40.6%) died later than 12 months. Proxies
estimated survival with moderate accuracy (C statistic, 0.67). When proxies perceived the
resident would die within 6months, they were more likely to report being asked (183 [7.2%]
of 2526) vs not being asked (126 [5.0%] of 2526) about goals of care by nursing home
clinicians (adjusted odds ratio [AOR], 1.94; 95% CI, 1.50-2.52). Residents were less likely to
experience burdensome interventions when the proxy prognostic estimate was less than
6months (89 [4.4%] of 2031) vs greater than 6months (1008 [49.6%] of 2031) (AOR, 0.46;
95% CI, 0.34-0.62).
CONCLUSIONS AND RELEVANCE Proxies estimated the prognosis of nursing home residents
with advanced dementia with moderate accuracy. Having been asked about their opinion
about the goal of care was associated with the proxies’ perception that the resident had less
than 6months to live and that perception was associated with a lower likelihood the resident
experienced burdensome interventions.
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M ore than 5 million Americans have been diagnosedwith Alzheimer disease, a number projected to in-crease to 13.8millionby2050.1 Alzheimer disease is
the sixth most common cause of death in the United States.2
Patientswith advanced dementia commonly experience bur-
densome interventions that may be of limited benefit and do
not promote comfort.3-9
Prognostication influences end-of-life care. TheUSMedi-
care Hospice benefit requires an estimated life expectancy of
6months,10althoughtheprognosticaccuracyofhospiceguide-
lines for dementia patientsmay be little better than chance.11
Rigorouslyderivedmortality risk scores for thispopulationare
onlymoderately accurate in predicting 6-month survival.11-14
Nonetheless, priorwork suggests that the perception of prog-
nosis is an importantdriver of end-of-life care.3,15-17Our group
found that nursing home residents with advanced dementia
whose proxies perceived they had less than 6 months to live
were less likely to get tube fed, hospitalized, or receive paren-
teral therapy in their last 180 days of life.3 However, this ret-
rospective analysiswas limited to a small decedent cohort and
did not examine factors influencing prognostic perceptions.
Proxies of patients with advanced cancer and critical illness
report basing their prognostic perceptions on factors such as
the need to remain hopeful, religious beliefs, and patient at-
tributes (ie, fortitude).18-20
Tobetterunderstandproxies’perceptionsofprognosisand
their role in the care of nursing home residents with ad-
vanced dementia, we combined data from 2 studies con-
ductedbyourgroup: theStudyofPathogenResistanceandEx-
posure to Antimicrobials in Dementia (SPREAD)9,21; and the
Educational Video to Improve Nursing Home Care in End-
Stage Dementia (EVINCE) trial.22 In both studies, proxies of
nursing home residents with advanced dementia were pro-
spectively asked every 3 months (up to 12 months) how long
they felt the resident had to live. Theobjectiveswere to (1) de-
termine theaccuracyofproxies’prognostic estimates, (2) iden-
tify factors associated with their prognostic estimates, and
(3) examine the association betweenproxies’ perceived prog-
nosis and the residents’ receipt of potentially burdensome
interventions.
Methods
Data Sources
Data were leveraged from 2 studies with identically defined
populationsanddatacollectionmethods for thevariablesused
in this study: (1) SPREAD9,21; and (2) EVINCE.22 The SPREAD
study was a prospective cohort study conducted from Sep-
tember 2009 through November 2012 in which 362 nursing
home residents with advanced dementia were followed in 35
Boston-area facilities for 12months todescribe infectionman-
agement. The EVINCE Study was a cluster randomized clini-
cal trial conducted in 62 Boston-area facilities (intervention,
n = 31; control,n = 31) conducted fromMarch2013 toJuly2017.
Proxies of nursinghome residentswith advanceddementia in
212 intervention facilities were exposed to an advance care
planning video,whereas those in the 190 control facilities ex-
perienced usual care. Residentswere followed for 12months.
Observationaldata fromthe interventionandcontrolarmswere
combined for this study.
HebrewSeniorLife institutional reviewboardapprovedthe
conduct of both studies. Proxies provided informed consent
for the residents’ and their own participation. They were not
compensated.
Study Population
Recruitment procedures were the same in both studies. Resi-
dent eligibility criteria included (1) age65yearsorolder, (2) de-
mentia (any type), (3) Global Deterioration Scale (GDS) score
of 7 (from nurse; range, 1-7; higher scores indicate worse
dementia),23 (4) availableEnglish-speakingproxy,and (5)nurs-
ing home stay longer than 90 days. A GDS score of 7 is char-
acterizedbyprofoundmemorydeficits (cannot recognize fam-
ily), verbal ability of less than 5 words, incontinence, and
nonambulatory status. Every 3 months, research assistants
(RAs) asked nurses on each nursing home unit to identify eli-
gible residents. Dementia diagnosis, age, and proxy availabil-
itywere confirmedbymedical record review.Proxieswere the
residents’ formally or informally designated medical deci-
sion makers.
Data Elements
All variableswere collectedanddefined similarly inboth stud-
ies, unless otherwise stated. Residents’medical recordswere
abstracted, and proxies were interviewed by RAs at baseline
and quarterly thereafter for up to 12 months. If the resident
died, themedical recordwas reviewedwithin 14daysofdeath.
Proxy interviewswere conducted by telephone except for in-
person baseline interviews in EVINCE.
This study focused on the following question asked at all
proxy interviews: “Inyouropinion,howclosedoyou feel [resi-
dent] is to the end of her/his life?” with the following re-
sponse options: (1) less than 1 month, (2) 1 to 6 months, (3) 7
to 12months, (4) longer than 12months, and (5) do not know
or refused.
Two other outcomes were examined: death and use of
burdensome interventions. The RAs contacted nursing units
bimonthly to determine if any residents haddied and if so the
date of death. At each assessment, the following potentially
burdensome interventions experiencedby residents since the
Key Points
Question How do proxies perceive the prognosis of nursing home
residents with advanced dementia and how do their perceptions
influence care?
Findings In this combined analysis of 2 studies, proxies estimated
the prognosis of residents with advanced dementia (764 dyads)
with moderate accuracy. Residents whose proxies perceived a
prognosis shorter than 6months were significantly less likely to
experience burdensome interventions.
Meaning Proxies are reasonably good at estimating when
residents with advanced dementia will die, and their prognostic
perceptions may influence the type of care that residents receive.
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prior assessmentwere abstracted from theirmedical records:
hospital transfers (hospitalizations or emergency depart-
ment visits), parenteral therapy for hydration or medication
administration,newfeedingtube insertion,venipunctures,and
bladder catheterizations to work-up suspected urinary tract
infections (only available in SPREAD). We selected these in-
terventions because they were potential sources of discom-
fort in frail older persons,24 and generally do not reflect com-
fort-focused care.
Other variableswere used to describe residents andprox-
iesandwere includedascovariates.3,15-20Baseline residentdata
included demographics (age, sex, and race [white vs other],
etiology of dementia [Alzheimer disease vs other], common
comorbidities [chronic obstructive pulmonary disease, con-
gestive heart failure, and diabetes], Test for Severe Impair-
ment [TSI] score obtained by direct resident examination
[range, 0-24; lower scores indicate greater cognitive impair-
ment; dichotomized to equal to vs greater than0],25 and func-
tional status by nurse interview using the Bedford Alzheimer
NursingSeverity-Subscale [BANS-S; range, 7-28; higher scores
indicate greater functional disability]).26 At every assess-
ment, itwasdeterminedwhether the residentexperiencedany
of the following new major illnesses since the prior assess-
ment: hip fracture, stroke, myocardial infarction, major gas-
trointestinal bleed, pneumonia, and new diagnosis of cancer
(other than localized skin cancer).
Baseline proxydata included age, sex, years as proxy, and
relationship to resident (childvsother).At all interviews,prox-
ieswereaskedwhether anynursinghomeclinicianshadasked
their opinion about the resident’s goal of care (yes/no).
Analysis
Analyses were conducted using SAS statistical software (ver-
sion 9.4, SAS Institute). Main results were generated for the
combined cohorts and presented for each study separately in
eTable1,eTable2,andeTable3 intheSupplement.Means (SDs),
and frequencies were used to describe continuous and cat-
egorical variables, respectively.
Cumulative incidence of death was displayed graphically
and compared between SPREAD and EVINCE using survival
analysis. For residents who died, survival time was calcu-
lated as the number of days between the date of baseline
proxy interview and date of resident death. For all analyses
examining survival as an outcome, residents who survived
the follow-up period were censored at 12 months and those
lost to follow-up were censored at the last known follow-up
date.
Cox proportional hazards regression examined the accu-
racy of proxies’ prognostic estimates (independent variable)
as ascertained from all interviews and analyzed as time-
varying variables. A prognostic estimate later than 12months
was the referent category. The model examined the associa-
tion between the prognostic estimates at a particular inter-
viewdate and the riskof the residentdyinggiven that the resi-
denthadsurvivedupuntil thatpoint.Becauseresponseoptions
didnot includeprognostic estimatesbetween6and7months,
actual survival times during that interval were rounded up or
down. Robust standard errors accounted for clustering at the
facility level. Adjusted hazard ratios (AHRs) and 95% confi-
dence intervals (CIs)were computed.Ageneralizedversionof
the C statistic allowing for censored data was calculated as a
measure of themodel’s overall accuracy (range, 0.5-1; higher
scores indicate greater accuracy).27 A sensitivity analysis ex-
cludedproxies in theEVINCE intervention groupbecause the
video could have influenced the accuracy of their prognostic
estimates.
Logistic regressionwasused to identify residentandproxy
characteristics (independentvariables) associatedwithaproxy
prognosticestimateof less than6months (outcome).Theprog-
nosis variablewasdichotomizedbecause theproportionof in-
terviews atwhich proxies estimated prognosis to be less than
1month and 1 to 6monthswere too small to examine as sepa-
rate categories. Interviews atwhich the proxy responded “do
not know” or refused to answer were excluded. The analysis
was conducted at the level of assessment intervals. Indepen-
dentvariablesconsideredapriori tobepossiblyassociatedwith
prognostication3,18-20 includedresidentdemographics (age [di-
chotomizedatmedian], sex, race), dementia type, comorbidi-
ties,TSI,BANS-S,hospital transfer inprior 3months,proxyde-
mographics (age [dichotomized at median], sex), proxy
relationship to resident, and goals of care discussions. Proxy
prognostic estimates and other dynamic independent vari-
ables (eg, hospital transfers) were ascertained from each as-
sessment. Static variables (eg, sex)werebrought forward from
baseline. Bivariable analyses examined the unadjusted asso-
ciations between each independent variable and prognosis at
a givenassessment interval. Variables associatedwith theout-
come at P < .10 in the unadjusted analyses were entered into
amultivariablemodel.Generalizedestimatingequations (GEE)
accounted for clustering among resident/proxy dyads. Odds
ratios (ORs) with 95% CIs were computed.
Finally, logistic regressionwas used to examine the asso-
ciation between a proxy prognostic estimate of less than 6
months (main independent variable) and theuse of anyof the
followingburdensomeinterventions (outcome):hospital trans-
fer, parenteral therapy, new feeding tube, venipuncture, and
bladdercatheterization.Theanalysiswasconductedat the level
ofassessment intervalsandexcludedassessmentswith“donot
know/refused” responses to the prognosis question. Progno-
sis was derived from the interview conducted at the begin-
ning of a given 3-month interval. Theoutcomewasdefined as
whether the resident experienced a burdensome interven-
tionduring the 3-month interval following that interview.Co-
variates considered a priori to be possibly associated with in-
terventionuse3,15-17 included: residentdemographics,dementia
type, comorbidities, TSI, BANS-S, newmajor illness, proxyde-
mographics, proxy relationship to resident, and goals of care
discussions. Dynamic covariatesweredrawn from the assess-
ment that best related the resident’s status during the inter-
val. For example, occurrence of a major illness was ascer-
tained from themedical record review done at the end of the
interval, which recorded events during the interval. Being
asked about goals of carewasdrawn from the interviewat the
startof the interval. Staticvariableswerebrought forward from
baseline. Bivariable followed by multivariable analyses were
conducted as described herein, and GEE accounted for clus-
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tering among resident/proxy dyads. Odds ratioswith 95%CIs
were computed.
Results
Resident and Proxy Characteristics
Baseline characteristicswere comparable between the2 stud-
ies (SPREAD, 362 dyads; EVINCE, 402 dyads) (Table 1). Resi-
dent characteristics of the combined cohort (764 dyads) in-
cludedmean (SD)age,86.6 (7.3)years; female,631 (82.6%); and
white, 685 (89.7%). A total of 412 residents (53.9%) had TSI
scores equal to 0, and theirmean (SD) BANS-S scorewas 20.6
(2.8), indicating severe cognitive and functional impairment,
respectively. Proxy characteristics were mean (SD) age, 61.4
(10.6) years; female, 492 (64.4%);mean (SD) years as a proxy,
8.8 (6.3); and child of a resident, 489 (64.0%).
Survival and Accuracy of Proxy Prognostic Estimates
In the combined cohort, 310 (40.6%) residents died, and 11
(1.4%) were lost to follow-up. In SPREAD, 135 (37.3%) resi-
dents died and 5 (1.4%)were lost to follow-up. In EVINCE, 175
Table 1. Baseline Characteristics of Nursing Home ResidentsWith Advanced Dementia and Their Proxies
Characteristics
No. (%)
SPREAD and EVINCE
Combined
(n = 764)
SPREAD
(n = 362)
EVINCE
(n = 402)
Resident
Age, mean (SD), y 86.6 (7.3) 86.5 (7.3) 86.7 (7.4)
Age >87 y (median) 362 (47.4) 174 (48.1) 188 (46.8)
Female 631 (82.6) 308 (85.1) 323 (80.3)
White (vs other) 685 (89.7) 335 (92.5) 350 (87.1)
Alzheimer disease (vs other) 552 (72.3) 269 (74.3) 283 (70.4)
Chronic obstructive pulmonary disease 90 (11.8) 42 (11.6) 48 (11.9)
Congestive heart failure 120 (15.7) 63 (17.4) 57 (14.2)
Diabetes 146 (19.1) 67 (18.5) 79 (19.7)
TSI = 0 (vs greater than 0) 412 (53.9) 222 (61.3) 190 (47.3)
BANS-S, mean (SD) 20.6 (2.8) 21.2 (2.7) 20.1 (2.8)
BANS-S >21 (median) 328 (42.9) 182 (50.3) 146 (36.3)
Enrolled in hospice 105 (13.7) 31 (8.6) 74 (18.4)
Died during 12-mo follow-up 310 (40.6) 135 (37.3) 175 (43.5)
Proxy
Age, mean (SD)a 61.4 (10.6) 60.4 (10.3) 62.3 (10.8)
Age >61 y (median) 348 (45.6) 153 (42.3) 195 (48.5)
Female 492 (64.4) 226 (62.4) 266 (66.2)
Years as proxy, mean (SD)a 8.8 (6.3) 8.1 (5.7) 9.4 (6.8)
Child of resident (vs other) 489 (64.0) 233 (64.4) 256 (63.7)
Prognostic estimates of resident survival at the
baseline interviews only
<1 mo 10 (1.3) 3 (0.8) 7 (1.7)
1-6 mo 75 (9.8) 29 (8.0) 46 (11.4)
7-12 mo 148 (19.4) 59 (16.3) 89 (22.1)
>12 mo 477 (62.4) 240 (66.3) 237 (59.0)
Don’t know or refused to answer 54 (7.1) 31 (8.6) 23 (5.7)
Abbreviations: BANS-S, Bedford
Alzheimer’s Nursing
Severity-Subscale (range, 7-28; higher
scores indicate more functional
disability); EVINCE, the Educational
Video to Improve Nursing Home Care
in End-Stage Dementia; SPREAD, the
Study of Pathogen Resistance and
Exposure to Antimicrobials in
Dementia; TSI, Test for Severe
Impairment (range, 0-24; lower
scores indicate greater cognitive
impairment).
a Data missing for proxy age (n = 10)
and years as proxy (n = 5).
Figure. Cumulative Incidences of Death Among 764Nursing Home
ResidentsWith Advanced Dementia
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(43.5%) residentsdied and6 (1.5%)were lost to follow-up. Six-
month mortality rates were: combined cohort, 195 (25.5%);
SPREAD, 88 (24.3%); and EVINCE, 107 (26.6%). The Figure
shows the cumulative incidences of death for the combined
cohort and each cohort separately, which did not differ sig-
nificantly (log rank P = .08).
At baseline, proxies’ estimates of the resident prognosis
were: less than 1 month, 10 (1.3%); 1 to 6 months, 75 (9.8%);
7 to12months, 148(19.4%); longer than12months,477 (62.4%);
and do not know/refused, 54 (7.1%). At all 2649 proxy inter-
views (ie, baseline and follow-up), proxy prognostic esti-
mates were: less than 1 month, 30 (1.1%); 1 to 6 months, 279
(10.5%); 7 to 12 months, 664 (25.1%); over 12 months, 1553
(58.6%); and do not know/refused, 123 (4.6%). In the Cox
model, the likelihood of dying was higher among residents
whose proxies thought they had a shorter prognosis
(referent, longer than 12 months): less than 1 month (AHR,
27.53; 95% CI, 15.81-47.95); 1 to 6months (AHR, 4.61; 95% CI,
3.12-6.79); 7 to 12 months (AHR, 1.91; 95% CI, 1.38-2.64); and
donotknow/refused (AHR,0.92;95%CI,0.40-2.14).Themod-
el’s c statisticwas0.67. Resultswere similarwhen analyzed in
the EVINCE cohort with the intervention arm excluded: less
than 1month (AHR, 28.77; 95%CI, 13.99-59.18); 1 to 6months
(AHR,4.89; 95%CI, 3.10-7.71); 7 to 12months (AHR, 2.05; 95%
CI, 1.43-2.94); and do not know/refused (AHR, 1.04; 95% CI,
0.39-2.78). The C statistic was 0.67.
Factors AssociatedWith Proxy Prognostication
Theproportionof all interviews (2526) atwhichproxies stated
that the resident had less than 6 months was 12.2% (309). In
unadjusted analyses, variables associated with a proxy prog-
nostic estimate of less than 6 months at a P < .10 were resi-
dent age older than 87 years, female proxy, and being asked
about goals of care (Table 2). In themultivariablemodel, only
having been asked about goals of care (AOR, 1.94; 95% CI,
1.50-2.52) and female proxy (AOR, 1.55; 95% CI, 1.09-2.20)
remained significantly associated with a prognostic estimate
of less than 6months.
Use of Burdensome Interventions
There were 2031 resident-assessment intervals available to
examine the use of burdensome interventions over the
Table 2. Association Between Characteristics of Nursing Home ResidentsWith Advanced Dementia and Their Proxies
and the Proxy’s Perception That the Resident Had Less Than 6Months to Livea
Characteristic
Assessment Intervals
With Characteristica
(n = 2526), No. (%)
Assessment Intervals in Which Proxy
Estimated Resident Had <6 Months to Live
(n = 309), No. (%) Unadjusted Odds Ratiob
for Proxy-Perceived
Prognosis (95% CI)
With Characteristic
Present
With Characteristic
Absent
Resident
Age >87 y (median) 1178 (46.6) 164 (6.5) 145 (5.7) 1.34 (0.96-1.88)c
Female 2110 (83.5) 248 (9.8) 61 (2.4) 0.78 (0.50-1.21)
White 2272 (89.9) 279 (11.1) 30 (1.2) 1.05 (0.56-1.96)
Alzheimer disease 1813 (71.8) 216 (8.6) 93 (3.7) 0.90 (0.62-1.31)
Chronic obstructive
pulmonary disease
264 (10.5) 43 (1.7) 266 (10.5) 1.46 (0.92-2.32)
Congestive heart failure 387 (15.3) 52 (2.1) 257 (10.2) 1.14 (0.71-1.81)
Diabetes 454 (18.0) 56 (2.2) 253 (10.0) 1.01 (0.66-1.56)
TSI = 0 1315 (52.1) 165 (6.5) 144 (5.7) 1.06 (0.76-1.49)
BANS-S >21 (median) 996 (39.4) 129 (5.1) 180 (7.1) 1.12 (0.80-1.56)
Any hospital transfer
in prior 3 mod
100 (4.0) 17 (0.7) 292 (11.6) 1.50 (0.86-2.60)
Proxy
Age >61 y (median)e 1186 (47.4) 158 (6.3) 149 (6.0) 1.20 (0.86-1.69)
Female 1613 (63.9) 224 (8.9) 85 (3.4) 1.57 (1.10-2.24)c,f
Child of resident 1565 (62.0) 200 (7.9) 109 (4.3) 1.15 (0.80-1.65)
Asked their opinion about
goals of care by a nursing
home clinician
1126 (44.6) 183 (7.2) 126 (5.0) 1.96 (1.52-2.54)c,g
Abbreviations: BANS-S, Bedford Alzheimer Nursing Severity-Subscale (range,
7-28; higher scores indicate greater functional disability); TSI, Test for Severe
Impairment (range, 0-24; lower scores indicate greater cognitive impairment).
a Analyses were done at the level of assessment intervals, which included all
baseline and follow-up resident/proxy assessment intervals (n = 2526).
Resident medical chart reviews and proxy interviews were done at baseline
and quarterly for up to 12 months. Static variables were brought forward from
baseline. Proxy’s perception of prognosis and other dynamic variables
(eg, goals of care discussion, hospital transfers) were ascertained from each
assessment period. Proxies stated the resident had less than 6months to live
at 12.2% of all baseline and follow-up assessment intervals (309 of 2526).
bUnadjusted and adjusted odds ratio accounted for clustering among
resident/proxy dyads using generalized estimating equations.
c Variables that were significant at P < .10 in bivariable analyses and entered into
themultivariable model.
dHospital transfer included hospitalization or emergency department visit.
e Agemissing for 24 proxies.
f Adjusted odds ratio, 1.55 (95% CI, 1.09-2.20).
g Adjusted odds ratio, 1.94 (95% CI, 1.50-2.52).
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follow-up period. The proportion of intervals during which
residents experienced burdensome interventions were: hos-
pital transfer, 68 (3.3%); parenteral therapy, 49 (2.4%); new
feeding tube, 3 (0.1%); venipuncture, 1048 (51.6%); bladder
catheterizations, 157 (7.7%); and any intervention, 1097
(54.0%). In unadjusted analyses, factors associated with a
lower likelihood of any burdensome intervention use at
P < .10 included: proxy prognosis of less than 6months, resi-
dent age older than 87 years, white resident, TSI equal to 0,
BANS-S greater than 21, proxy age older than 61 years, and
child of resident (Table 3). Congestive heart failure, diabetes,
and any new major illness were associated with a greater
likelihood of receiving a burdensome intervention. After
multivariable adjustment, a prognostic estimate of less than
6 months remained significantly associated with a lower
likelihood of the resident receiving any burdensome inter-
ventions (AOR, 0.46; 95% CI, 0.34-0.62).
Discussion
In this study,proxiesofnursinghomeresidentswithadvanced
dementiapredictedhowlongtheresidentwould livewithmod-
erateaccuracy.Havingbeenaskedabout theiropinionabout the
goals of care was the factor most strongly associated with the
proxies’ perception that the residenthad less than6months to
live. Residentswere significantly less likely to experience bur-
densomeinterventionswhentheirproxiesperceivedtheywould
diewithin 6months.
Theaccuracyof theproxy’sprognosticestimateswasmod-
est, but remarkably identical to the empirically derived Ad-
vanced Dementia Prognostic Tool (c statistic, 0.67), and bet-
ter than hospice guidelines for dementia (c statistic, 0.55).11
Prognostic estimates of proxies of patients in intensive care
units are reportedly somewhat more accurate (c statistic,
Table 3. Association Between Proxy Perception of Prognosis and Use of Burdensome Interventions AmongNursing Home Residents
With Advanced Dementiaa
Characteristic
Assessment Intervals
With Characteristicb
(n = 2031), No. (%)
Assessment Intervals in Which Resident
Had Any Burdensome Interventions
(n = 1097), No. (%)
Likelihood of
a Burdensome Intervention
ORc (95% CI)
With Characteristic
Present
With Characteristic
Absent Unadjusted Adjusted
Proxy estimated resident
had <6 mo to live
251 (12.4) 89 (4.4) 1008 (49.6) 0.47 (0.35-0.62)d 0.46 (0.34-0.62)
Resident covariates
Age >87 y (median) 954 (47.0) 490 (24.1) 607 (29.9) 0.81 (0.64-1.02)d 0.77 (0.61-0.97)
Female 1691 (83.3) 917 (45.2) 180 (8.9) 1.13 (0.83-1.52)
White 1837 (90.5) 970 (47.8) 127 (6.3) 0.58 (0.40-0.86)d
Alzheimer disease 1472 (72.5) 781 (38.5) 316 (15.6) 0.89 (0.69-1.14)
Chronic obstructive
pulmonary disease
217 (10.7) 120 (5.9) 977 (48.1) 1.00 (0.69-1.44)
Congestive heart failure 318 (15.7) 203 (10.0) 894 (44.0) 1.63 (1.19-2.22)d 1.63 (1.19-2.24)
Diabetes 357 (17.6) 243 (12.0) 854 (42.1) 1.94 (1.41-2.67)d 1.91 (1.39-2.63)
TSI = 0 1053 (51.9) 501 (24.7) 596 (29.4) 0.57 (0.46-0.72)d 0.66 (0.52-0.86)
BANS-S >21 (median) 808 (39.8) 373 (18.4) 724 (35.7) 0.58 (0.46-0.74)d 0.68 (0.53-0.88)
Any new major illness
in prior 3 moe
109 (5.4) 82 (4.0) 1015 (50.0) 2.59 (1.70-3.96)d 2.83 (1.84-4.35)
Proxy covariates
Age >61 y (median)f 941 (46.3) 481 (23.7) 606 (29.8) 0.78 (0.62-0.98)d
Female 1288 (63.4) 671 (33.0) 426 (21.0) 0.86 (0.68-1.08)
Child of resident 1268 (62.4) 709 (34.9) 388 (19.1) 1.22 (0.97-1.55)d
Asked their opinion about
goals of care by a nursing
home clinician
953 (46.9) 501 (24.7) 596 (29.4) 0.88 (0.74-1.04)
Abbreviations: BANS-S, Bedford Alzheimer Nursing Severity-Subscale (range,
7-28; higher scores indicate more disability); OR, odds ratio; TSI, Test for Severe
Impairment (range, 0-24; lower scores indicate greater cognitive impairment).
a Burdensome interventions included any of the following: hospital transfer
(hospitalization or emergency department visits), parenteral therapy, new
feeding tube insertion, venipuncture, and bladder catheterizations.
bAnalyses were done at the level of assessment intervals, which included
baseline and follow-up resident/proxy assessment intervals (n = 2031). Proxy
prognosis was taken from the interview done at the start of the interval. The
use of burdensome interventions reflected the resident’s experience during
the 3-month interval following that interview. Dynamic covariates were drawn
from the assessment that best reflected the resident’s status during the
interval of interest (eg, any newmajor illness). Static variables were brought
forward from baseline.
c Unadjusted and adjusted OR accounted for clustering among resident/proxy
dyads using generalized estimating equations.
dVariables that were significant at P < .10 in bivariable analyses and entered into
themultivariable model.
e Any newmajor illness included hip fracture, stroke, myocardial infarction,
major gastrointestinal bleed, pneumonia, and/or new diagnosis of cancer
(other than localized skin cancer).
f Agemissing for 18 proxies.
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0.74),18 perhapsbecause it is easier to recognize impending
death in thecontextof critical illness.Wefoundthatmostprox-
ies believed the residentwould diewithin 6months, and that
they underestimatedmortality; 310 (40.6%) of residents died
after 12monthsbut at baselineonly233 (30.5%)ofproxiesper-
ceived the resident would die in 12 months. An overly opti-
mistic perception of prognosis is a consistent finding among
proxies, patients, and clinicians in the context of other seri-
ous illnesses.15,18,28,29
Having been asked their opinion about the goals of care
bynursinghomeclinicianswasmost strongly associatedwith
proxies’ perception that the resident had less than 6 months
to live. Given that the question referred to a time period be-
fore the proxy interview, renders it less likely the association
was owing to proxies seeking out goals of care discussions as
a consequence of believing the resident may die soon. Al-
though we did not ascertain the contents of these conversa-
tions, research from the critical care setting found that clini-
cians make prognostic statements of some nature in most
discussions about goals of care.30
This study supports and furthers research suggesting
that patients whose proxies believe they are close to the end
of life are more likely to opt for comfort-focused care,22 and
receive fewer burdensome interventions.3,15-17 A cross-
sectional analysis of baseline EVINCE data found that prox-
ies who perceived that the resident had a life expectancy of
less than 6 months were significantly more likely to prefer a
level of care that only included treatments to reduce suffer-
ing versus one that included potentially life-prolonging
but uncomfortable interventions (AOR, 12.25; 95% CI,
4.04-37.08).22 The interventions considered potentially bur-
densome in this study are not indicative of comfort-focused
care. Even venipunctures and bladder catheterizations,
which may be considered relatively benign, can be a source
of discomfort in these very frail residents and generally are
not undertaken when the goal of care is solely comfort.24
Limitations
Several limitations of this study deserve comment. First, the
studywaslimitedtoaprimarilywhitecohort inBoston-areanurs-
inghomes, and thus findingsmaynotbegeneralizable toother
regionsorpopulations. Second,proxies selected theirprognos-
tic estimates from categories of expected survival. Alternative
approaches, such as estimating the probability of surviving a
given time frame (probability approach), asking about life
expectancy inamoreopen-endedfashion(temporalapproach),
or the“surprisequestion”method,mayyielddifferentprognos-
tic accuracies.29,31,32 Third,wecouldnot assess theaccuracyof
the proxies’ reports about being asked about goals of care or
which aspects of these discussions may have influenced their
prognostic estimates. It is likely that factorsnot captured in the
data set impacted thoseperceptions,18-20 but require aqualita-
tive approach to elucidate.
Conclusions
This study demonstrates that proxies are moderately accu-
rate in estimating how long nursing home residents with ad-
vanceddementiawill live. Regardless of accuracy, theproxy’s
perception that the residentmay diewithin 6monthswas as-
sociatedwiththeuseof fewerburdensomeinterventions.Goals
of care discussionswith cliniciansmaybe important for prox-
ies to gain that perception. In advanced dementia, in which
highlyaccurateprognosticationcanbeelusive, anunderstand-
ing of the terminal nature of this condition may be pertinent
to promoting a comfort-focused approach to care.
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